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PURPOSE: To improve crystallinity and contrive the improvement for the charac- 
teristic of an SOS device, by performing an isothermal-multistage heat treatment 
in H2 before throwing into device processes after growing an Si film on a 
sapphire (or spinel) substrate. 

CONSTITUTION: For the crystal orientation of a sapphire (or spinel) substrate, 
(1-102) is used, and the SOS film on plane (100) is grown at a substrate tempera- 
ture of — 1,000'C in an epitaxial growth reactor by SiH^/Hz- Next, the substrate 
whereon this SOS film is grown is applied to heat treatment of isothermal-multi- 
stage at l,000t; -1,200''C for 0.5~-5hr in an H2 atmosphere. Probably since the 
crystal boundary of the SOS film decreases by cycles of heating-cooling in such 
a heat treatment (isothermal -multistage), crystal defects (dislocations, twins) 
decreases. 
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PURPOSE: To prevent the disconnection on the conductive film of the upper layer, 
by easily reducing steps of an open hole part provided on an insulating film 
which electrically isolates the conductive films of the lower layer and the upper 
layer or almost eliminating them. 

CONSTITUTION: An open hole part is provided on an oxide film 12 covering an 
Si substrate 11, this open hole part is covered, and a conductive film 13 by A/ 
having an Si thin film 14 is selectively provided on the surface thereof. Next, 
after an Si oxide film 15 is adhered over the whole by a vapor growth, an open 
hole part 16 reaching the thin film 14 is selectively provided on the film 15. 
Then, a W layer 17 is selectively provided in the open hole part 16 by a vapor 
growth. Next, this W layer 17 is covered, and the A/ conductive film 18 extend- 
ed on the Si oxide film 15 is selectively provided. Thereby, a semiconductor 
device by a double layer wiring is formed. 
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PURPOSE: To prevent cracks on an insulating film and improve reliability, by 
providing a strain buffer layer, barrier layer and projected electrode main body 
as the structure of an external lead-out projected electrode for a semiconductor 
device and buffering strains by a strain buffer layer. 

CONSTITUTION: An Si oxide film 2 is grown on the main surface of an Si wafer 
1 by a thermal oxidation, further A/ is heaped on this oxide film 2, and thus an 
Ai wiring layer 3 is formed. After a PSG film 4 as an insulating film is heaped 
by a CVD method, a contact hole 5 is provided. Next, A/ 6 as a strain buffer 
layer and Ti 7, Ni 8, Pd 9 as a barrier layer are successively heaped on the PSG 
film 4 whereon this contact hole 5 is provided. Subsequently, a resist 10 is ap- 
plied, an open hole part 11 is provided on the part corresponding to the hole 5, 
and Au plating 12 is performed with the resist 10 as a plating mask and layers 
9-^6 as plating electrodes. Then, after the resist 10 is removed, layers 9, 8 are 
etched with the plated Au 12 as a mask, next a Ti layer 7 is etched with the 
layers 9, 8 as masks, and finally an A/ layer is etched with the layer 7 as a 
mask resulting in the formation of the projected electrode. 
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